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(54) MANUFACTUf^E OF CMOS SEMICONDUCTOR DEVICE OF 
(57)Abstraot 

PURPOSE: To make a resistance of a poiysilicon gate 
electrode small enough and to achieve a shallow Junotion 
between a source region and a drain region 
CONSTITUTION: A poiysilicon film is fbrmed on a gate 
oxide film 304. B ions are implanted into a poiysilicon film 
region 305a and P ions are implanted into a poiysilicon 
film region 305b to activate the regions. Then, the 
poiysilicon film is patterned into gate electrodes and ions 
are implanted into a substrate at low density to activate 
the substrate and then to form a source and a drain A 
titanium silicide layer 310 is formed by silicide 
processing on the surface of the gate electrides. the 
source and the drain region, and a substrate contact 
region. 
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(2) 



4SWSP6 --3 1 066 6 



A b-C CMO s M^S5(?!*B«:Sffi-r 5 . 

A LTfilgfiLfb L-C*i < i 1 4r«f{R fc-J-5y^^7-,uy_ 
HSit CMO S S!if*g|«JSiH«jKiS*tt. 

31 y =. >'S«J:0-y- HWfcBljtiCdf y 
■>y =i>BI$rJgfi8u *f>;3fys/y =i>K^y_)s|g;g 

A Lr C MO S S^iatflj^a^ jUjg^5 ^j^j- 

SttftLfc^^yv-y =i>RS;jg^L. ejsB*y 5/y =.> 

S»SrJK^-f ««"«i73jKy ixy a y t.'Xttat** 
'•«:S'->flStfc«. Nf^-ir*/l'a!VioSFET«3y~y^ 

EttO^'^r/L-y— H«iiCMOSSJjaS|flr3iS©»it 

SMO S F E T O y-^ . K i^W" >S«|cit y 
«S:ffiAL. P^r^/i'fflMOSFEToy-';^ . Kv 



totLXBFjtaAi-^t^llSxi O'Vcm^l^T 

MO s si»iaj«cRa«)fiisj^&. 

[00 0 1] 

IS^Siopj^^^Sfl *«?i«CMOsi|sa[a|(^SfcBo> 
ftit^telcMb, WcW;t^;Jf■!^;/'S ^'n>iii7ri.|^:^^ 

100021 

(00 031 ^-S«fCNf-^^;UMOSFETi:Pf^ 
■♦'4/i'MO S P ETfrJ^BELfcCMO S9'^<^>^^?}4, 

y •> y =1 >y- f-a^i uxfaN*;!? y -> y =. ^-r- 

±}:iy :x;«f9?.fr*tiaiu^ »»aiij:-=-cy >4r4?y«> 
y = ^Ktiim $-frriS«fitfl:S'iao -> y :3 ^^^^ i. 

IOOO4I LA»L, ttitofl:*lii;5^1*-7'§^ni'iJiTi: 
9*i^''^^'-^«itl*Nf••r*^^MOSPET^»^4 

N-TKyi/y zi^-y-hsfli^ p^r^/i'MOsPET 

[o 0 0 5] y'^T,u^~ hmmcMosm%mt¥^&& 

[0 0 0 6] 

I«?^*««»Lj:5ii-*a5Sll P^ + */UMOSFE 
T. N^>;k^UMr» ^ IT p T I. <. I- 



* T. N^>;k^UMr» ^ IT p T I. <. I- - ... . . , 
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- h «*ttfiJfitftflsAi;F+»;S^a-ft«l|g i *j . MO 
»^4»!t5. tit. Pf-Y^/UMOSFETtOy-;* . 

10 0 0 71 cn€,OR8jaSr«JtUi J fj-ntf. ;o 
[O0O9] 

(2) PMmmm<r>y-hiim<ois:tmitt'y-hfim 

lOOlOj (a) V-;* - KV-f 

«it(ij:^T. f5«l<kii^j;-{>-^ KT-oirp^iciajt^ 

S«Ba<?>;Ky .>y 3>ffi?»wNa!;Fttte«-aALTfifiet 
^kLT*J<Clt. 



121015/019 



[00121 *«?^©S5a;6fifcoteojB«-cii. ;« y •> 
y -> y =. >RK;}<B W V©*«rftA L-C&«^^t 

y V y = vasK y vxHtaiji^rttAUT 

loo 141 :^«ra-eHt*fc, sJ^y-vy ai/R*y- Is 

Twy-^. KU-f >^«»ctty vxllBtJR^ttAL. 
P^+J^./i'SMOSrETOUy— ;^ - KV"f i^«jgK»;M; 

®«±, K i'li^Ji&tJtSlg =1 -jr h^«J:i£ > 
'J-V-'f h'Sirm^L. toi^^ Nf^-v;!i/i.aMOSFE 
T©y-j;^ . KW>ffi«Ji«y ^xuatJif^^^L. 
P^+J^/uSfMOS FET«>y— • 

[ooi SI »*L^^»«Tl±. y-;!i««ir Kw> 

n:iT, PS!^««»t UTBFziaA-rStfrttsxi 
Ki'-O^JSjcaASixfc^ttJSj^ffittfki: 

I o o 1 6 1 ifc-r«iai^, psy- K««ofi»a{ki ' 

ffl«i:WALt:+^jlSfigtfktr*j<. iaiwt^«r);frfe 
^I'li. p<>3:/n2. y^-A'mitmis&tjt'y- 

4 ±&t}t7 -/p K«fkK 1 3 y •> y 3 vKt^g 
P^^^^/I'MOSFETS-f^iaH-SaigEjK^S- 

aALTPs^-h^fficofci^opaiH— T'taai 5 a 

10 0 1 Tl ttJc. Nf'-y^/UMOSFETirf^iS-f* 
«lKy >JlttSt^t'f;J->aAUTNS»y- KSflBflDfe 
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(4) 



W88¥6 -3 1 0 6 6 6 



tits. P^-t^/UMOSPET<oy-hi&^, y-;* . 

ffioe»titfl:ofe«.irfl|tfflt<i:<T"rtfo-c. ps*'- 

1 0 0 1 8 1 a 2»sB 1 roftWefiiisiJile i 2 5 Aoy 
- h«fl:«i 4±iaiaj?«'jft3 5 0 oAp?jjf y -yy a> 

W4r?gdiU, K-X*6X 1 0«»/cin'-C/Kp>'iB 
Fj«r*ii-?^*i,a\U 8 5 0'C-e3 05)-raa»*T?T 

ffittojjcB^-aiatifai^yhie*!?**. <A) lizKDv 

4 0KeV, BFj(7?*a-«i 3 OKe Vi Lfc. 
loo 1 9J @20lS*tJ:ix«. PS*y*>y zi^K 

S. L.*'L, ^■*-*/i'fi«o>B«««. ttA^*>|CB 

5. ^y-^y a>8l±(^Sr^*NrS!Xf4PS(cefiStft: 
MS-/- KS«i-t6«-r5ft:ftW->y -y-^* Kas^f S^T^PT 

y-A . K W >"-<0ttA K-:^ft4rMO S 
• Kl"/'>'«Stt^»«</^^TMOSFETO»fp±|a 

jSBi^#»fiR, fiiaroffitt 

i©J:5'5e«*«riaa'*-5 K-Xfttt, '>y3:^s 

J:<, «:iSttA(OO^tt2 X 1 0»Vcin»£tT, BFz 
aA<0«^llS X 1 0"Vcm»£ilTr*>«. BFiOJK 



10 



20 B1SI«»J- 



30 



4<> 



u-f >-.05-r :it->'jiAH * o f'?'- Mi B Fi -6!^ $ 
Co 0 2 2] 

(A) v'y ai'Saia 0 0»rN^:t/^3 0 X , P«>jc./k. 

3 0 2, 7^--/vK«rt:K3 0 3, y-Msi:a3 0 4 

SrJSritL. ^^--yuKSHbSiaoaiy-hRftKao 

4 ±jcRff**l^l 3S00A«jKyi/-y=i ^m^fB^-t 
5. *<D3K y 1/- y = i/'Kiji ^Irflgfig 
L. t'-i*;* LtN^raiyua o 1 J: 
<0*y v-y a>'(Sii,4B'f3|->«rje)2 0KeVT. 
X 1 0"/cin'aAbTPSs«y'>y 3>e|3o 5 a 

3 0 2JiWJj«y =>'il»CfiP^';r>^iH»4 0KB V 
«^2xi O's/cmiffiALTNSiKyixy a^-flt 
3 06 bi;t-S. -tLT, #5 8 5 0"CT?3 Oi}-<)!>S«» 

(00 231 (B) dfy-yy 

^lcNS^t6ft&fia§6f(Cff7^UrK-«j«3 0 6 

(C) h«ffi©iHffik:*'< K!>*— A'3 0 7 4-HT 
O (Right TenperatureOxide) )&Blt-t'03is/^y<s,^ 
Jwifjjg^t, y-;« • N'W:^c9fcAroNS;F*E»i: 

PS'f^tfiteSr-t-itmigEAra. N^^Ftttefc LxttA 

s*S?j3 0Ke VTP2X 1 O'^/c mJaALTN*ffi«E 
3 08tJg^gL.. PS^Fjefet LTrttBF»*«2 OK 
e VrSX 1 0'*/cm2ttALTP*a«3 0 9*JgB£ 
"TS. W9 5 OTC-esogXlORTA (Rapid th 

ormal ameal) fcaSrJfiU y-^ffi«t KW-f 

r00 2 4] (D) «Sl<^(t<fc8fS:i»^t-cy-f>«ffi 

««ffi4-(8a}4-fffca. ^''>'y^'y>iJ'jsirj:*)f^^> 
i-wsooAcjaf^icfifcKL, ■^y-y-'T KT-o-fc^fcj: 

nn^-fi^tms 7 STC-C3 of>fflfT<ev\ ^RPSoif- 
T=-A'$:«59 5 CCT-iKia 0«^«f?/f5. 

(E) Qim^jy^Ks 1 1 tm^&u ^>"f^ h^-^u* 

(00251 (g6tg«2 ) igl4 tt^-'- 
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(A) ■>y =>«ffi3 0 0ICN»>^^P3 0 1 . P!>:r.yL- 

3 0 2. y-i-zi^ymmsos^ y-hmimsoA 

4i:IClRe:2J5|i*j3 5 0 0 A<on(v>v ^>}R^m^t 
5a ^<^^Vi^V =i>tS<o±m\tB^:t>t:m2 0KB 

->4rJ^fieL. -^^n«r^;^^i: LTP!?Jt^U4 0 2±or) 
^ > y =1 ^-88 4 0 S b p-y :t >«rjHl 4 0 K e V-^^illtj 

>Kt'PS!ffi«4 0 5 A i:Na!ffl«4 0 5 bJcKi^-^ 

[00 2 6] (B) sf?yv'i;=iVR4 05 a. 4 0 5 b 
Sr^<^->'{bLT^'^h«ffi4 06 a' . 4 0 5 b ' 

-««4 0 6Sr-Y5f>'^AIl<t»)fi^fie-r*&. -^ritJSt, ^ 
- ' hlA^a^mmi^f-^ K^>;i~/V4 O 7 ^HTOgCSt 
"^-O^ J. < y ^ i 0 f^J*-^ So 

roo27] (c) ^momitm^m^hx^-h^m zi 

Of^^'ve^y^-Y KS4 0 s^^fiSi-^,^ ^cj^^'i/y-t^ 
a«<^T=-/i.$:*t>6 7 5'C-e3 0s^(sgft/iv>, 

10 0 2 81 (D) ^^^v'yi^^ K»4 0 8«r:/^UT 

K^'-<>'««<ofca?)<7>NS^«fti:Pa!^j|««&«r 
^it^it«£A-f^. NS^*8tetLT«A5$:j|^3 0K 
eV-CT2X 1 0<'/ctti^aAU-CN-««4 0 9SrJ^fiK 

PS^Pfil&i: LT«BF2frj!52 OK o V-C5 X 1 
0»</cm^i*ALrp*®«4 1 Ofrigj«-f<S, 
a. 6 O-C-es OlS^cORTA^aSSrifeL. y-x^ 



121017/01 

(E) mrmiskm^i isrmt. 

BBPLfcS. >^i'i'effi4 1 2 4:^j5K'fS. 
[00 2 9] 

^Slso^ag^<ki:y— - Kv-i^^coaiv^^^g 
t;d5-c*5^o y-^ - K^-0««^rtt•>y-^^ Kjg^. 

[lasoffi^ftKgg] 

m2l ;3<y e^y =i>jKl;iBS:i!tAt)t»^ (A) i:B 
F2 4rifeALfciS^ (B) OV- K«0ti: ^i^^/K^fl 

[04] m2<D||Jfe«f!ISri5^-t-xS»fEia-Ct>^„ 
1 0, 300, 400 ->y=t>25t£ 

11, 3 0 1, 4 0 1 N?':!^!/ 
1 2,30 2.402 P C?a:A' 

1 4, 3 0 4, 4 0 4 

15a, 305a, 405a P y y >R 

15b, 305b, 405b NSisJf y y 3>B5 

305a', 305b'. 405a', 405b' 

3 0 6. 308, 3 0 9, 4 0 6, 40 9, 4 1 0 
y— • KV^> 

3 1 0,4 08 *>y ^-Y KS 
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l^-MO^T Nch-MOSFET 
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